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FEMUR FIXTURE AND SET OF FEMUR FIXTURES 



Field of the Invention 

The present invention relates to a femur fixture for 
a hip-joint prosthesis comprising an intraosseous anchor- 
ing structure of a generally circular cross-section 
5 adapted for screwing laterally into a complementary bore 
drilled laterally into the neck of a femur after resec- 
tion of the femur head to an anchored position. The in- 
vention also relates to a set of such femur fixtures. 

10 Background of the Invention 

A femur fixture of the aforementioned type is dis- 
,» ' closed in Applicant's prior International patent applica- 
tion publication W093/16663. In this femur fixture the 
intraosseous structure has a screw threaded cylindrical 
15 section at the proximal end. The use of a cylindrical 

proximal section in the intraosseous structure of the fe- 
mur fixture of W093/16663 enables the threads thereon to 
engage with the cortex of the femur neck and increase the 
fixation strength of the femur fixture in the femur. How- 
2 0 ever, the threads at the terminal proximal section of the 
cylindrical section do not register in the medial cortex 
of the femur neck at the resected surface. This is due to 
the cortex of the femur neck flaring outwardly adjacent 
the resected surface. 
25 This lack of loading of the cortex at the resected 

surface of the femur by the intraosseous anchoring struc- 
ture of the femur fixture can lead to bone resorption at 
the resected surface. This situation is not able to be 
simply addressed by increasing the diameter of the cylin- 
drical proximal section of the intraosseous anchoring 
structure of the W093/16663 femur fixture since it would 
result in the threads of the cylindrical proximal section 
puncturing the cortex in the body of the femur neck or 
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being dangerously close to puncturing the cortex due to 
the trumpet -like shape of the cortex in the femur neck. 

Summary of the Invention 



vide an improved femur fixture where the above mentioned 
drawback i s addressed . 

This and other objects are achieved according to the 
present invention by providing a femur fixture having the 
features defined in the independent claim. Preferred em- 
bodiments are defined in the dependent claims. 

According to the present invention there is provided 
a femur fixture for a hip- joint prosthesis, comprising an 
intraosseous anchoring structure of a generally circular 
cross -section for screwing laterally into a complementary 
bore drilled laterally into the neck of a femur after re- 
section of the femur head to an anchored position. The 
intraosseous anchoring structure has a proximal end, a 
distal end, a relatively short frusto- conical proximal 
section at the proximal end, and a proximal cylindrical 
section having a screw thread profile thereon and extend- 
ing towards the distal end from the frusto- conical proxi- 
mal section, the f rusto-conical proximal section and the 
proximal cylindrical section each being dimensioned so as 
to bear against the cortex of the femur neck when the in- 
traosseous anchoring structure is in the anchored posi- 
tion. 

Thus, the present invention is based on the advanta- 
geous idea of providing a femur fixture of the above- 
mentioned type with a relatively short f rusto-conical 
proximal section at the proximal end of the intraosseous 
anchoring structure . 

The provision of a relatively short f rusto-conical 
proximal section at the proximal end of the intraosseous 
anchoring structure thus loads the cortex of the femur 
neck adjacent the resected surface and the proximal cy- 
lindrical section loads the cortex in the body of the fe- 



Thus, the object of the present invention is to pro- 
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mur neck. Thereby, an improved anchorage of the femur 
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fixture in the femur of the patient can be obtained. 

The f rusto-conical section preferably has a flank 
angle in the range of 8-15° , preferably in the range 10- 
13 °, even more preferably approximately 12°. 

According to preferred embodiments of the invention 
the f rusto-conical section has an axial extent in the 
range of 5-10 mm. Preferably, the axial extent is ap- 
proximately 8 mm. 

Advantageously, the proximal end of the frusto- 
conical proximal section has a diameter in the range of 
18-3 0 mm. 

Advantageously, the distal end of the f rusto-conical 
proximal section, i.e. the end interfacing the proximal 
cylindrical section, has essentially the same diameter as 
the proximal cylindrical section. Thus, there will be no 
sharp edges in the transition area between the frusto- 
conical proximal section and the proximal cylindrical 
section that could induce undesired stresses. 

According to preferred embodiments of the invention 
the f rusto-conical section has at least partly a rough- 
ened surface. This improves the integration of the 
f rusto-conical section with the cortex (termed 
"osseointegration" in the art) . The roughening may be 
achieved by grit blasting, etching or machining, or by a 
combination of one or more of these roughening tech- 



Alternatively or additionally, the f rusto-conical 
proximal section could be provided with a circumf eren- 
tially oriented roughness, preferably machined. Such cir- 
cumf erentially oriented roughness could for instance be 
provided in the form of grooves, beads, tracks, or screw 
threads. The provision of such a circumf erentially ori- 
ented roughness would improve the short term anchorage 
capacity of the intraosseous anchoring structure due to 
the engagement of the circumf erentially oriented rough- 
ness with the cortex of the femur neck adjacent the re- 
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sected surface, as well as even further promote the os- 
seointegration process. 

According to an embodiment of the invention, the 
f rusto-conical proximal section is provided with a screw 
thread profile similar to that of the proximal cylindri- 
cal section. 

According to preferred embodiments of the invention, 
the f rusto-conical proximal section has a screw thread 
profile of a height less than the screw thread profile of 
the proximal cylindrical section. Preferably, the height 
of the screw thread profile on the f rusto-conical proxi- 
mal section is no greater than 0.3 mm (microthreads) , 
more preferably in the range 0.1-0.25 mm, and even more 
preferably approximately 0.2 mm. 

According to another embodiment of the invention, 
the f rusto-conical proximal section is provided with cir- 
cumferential beads of a height less than the screw thread 
profile of the proximal cylindrical section. Preferably, 
the height of the beads is no greater than 0.3 mm, more 
preferably in the range 0.1-0.25 mm, and even more pref- 
erably approximately 0.2 mm. 

According to preferred embodiments of the invention, 
the intraosseous anchoring structure is dimensioned such 
that that the distal end of the anchoring structure proj- 
ects through the lateral cortex of the femur when the in- 
traosseous anchoring structure is in the anchored posi- 
tion. This arrangement, together with the inventive fea- 
tures of having a f rusto-conical proximal section at the 
proximal end of the anchoring structure, provides a 
strong anchorage of the anchoring structure in the corti- 
cal bone tissue of the femur. 

Advantageously, the intraosseous anchoring structure 
further has a screw threaded, distal cylindrical section, 
which extends from the distal end of the intraosseous an- 
choring structure towards the proximal cylindrical sec- 
tion. The diameter of the distal cylindrical section is 
less than the diameter of said proximal cylindrical sec- 
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tion. Preferably, the screw thread profiles of the proxi- 
mal and distal cylindrical sections are essentially the 
same . 

According to an embodiment of the invention, the in- 
traosseous anchoring structure further comprises a ta- 
pered connecting section provided between the proximal 
and distal cylindrical sections. This tapered connecting 
section interconnects the proximal and distal cylindrical 
sections and, preferably, has a frusto-conical shape 
which at one end has a base diameter essentially equal to 
the diameter of said proximal cylindrical section, and at 
the other end has a top diameter essentially equal to the 
diameter of said distal cylindrical section. 

The provision of a tapered connecting section would 
radically reduce any stresses that might be induced by a 
sharp, step-wise transition between the cylindrical sec- 
tions of differing diameters. Further, insertion of the 
fixture would be facilitated, the short and long term 
stability of the fixture would be improved, as well as 
the process of osseointegrat ion between the fixture and 
the surrounding bone tissue. 

Advantageously, the proximal end of the tapered con- 
necting section has essentially the same diameter as the 
proximal cylindrical section. Likewise, the distal end of 
the tapered connecting section advantageously has essen- 
tially the same diameter as the distal cylindrical sec- 
tion . 

According to preferred embodiments of the invention, 
the diameter of the first cylindrical section is adapted 
to the actual size and shape of the femur of the particu- 
lar patient for whom the femur fixture is intended. Thus, 
the diameter of the first cylindrical section can vary 
considerably. However, the diameter of the second cylin- 
drical section is preferably dimensioned to be within a 
short, limited range. Thus, the flank angle of the con- 
necting section may vary in dependence of the actual di- 
mensions of the first and second cylindrical sections. 
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Preferably, the flank angle can be varied in the range of 
10°-50°, and more preferably in the range of 20° -40°. 

Preferably, the tapered connecting section is at 
least partly provided with a roughened surface. This 
would even further promote the osseointegration process 
at the transition area between the cylindrical sections.. 
The roughened surface could be achieved through blasting, 
preferably grit-blasting, etching, or the like. Alterna- 
tively or additionally', the surface of the tapered proxi- 
mal section is provided with a circumf erentially oriented 
roughness, for instance in the form of circumferential 
beads or screw threads. The height of the beads or screw 
threads is preferably no greater than 0.3 mm, more pref- 
erably in the range of 0.1-0.25 mm, and even more pref- 
erably approximately 0.2 mm. 

According to an embodiment of the invention as here- 
inafter described, the tapered connecting section is at 
least in part provided with one or more self -tapping cut- 
ting recesses. 

According to preferred embodiments of the present 
invention, femur fixture further comprises a head sec- 
tion. The head section is provided with a collar abutting 
the tapered proximal section, which collar delimits the 
insertion of the femur fixture into bone tissue. Prefera- 
bly, the surface of the collar facing the proximal sec- 
tion is inclined inwardly so as to mate with a resected 
bone tissue surface that has been given a correspondingly 
inclined shape. Preferably, the angle of inclination is 
within the range of 10° -20°, preferably approximately 
15°. Alternatively, the surface of the collar facing the 
proximal section is given a concave shape, so as to mate 
with a convex bone tissue surface. Thereby, an improved 
contact between the femur fixture and the bone surface 
can be obtained. 

Preferably, said collar surface is provided with ra- 
dially spaced circular beads or grooves for increasing 
the stability of the inserted femur fixture and promote 
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the osseointegration between the femur fixture and the 
bone tissue. Preferably, these beads have a height in the 
range of 0.1-0.5 mm, preferably in the range of 0.2-0.4 
mm, and even more preferably approximately 0.3 mm. 

According to a preferred embodiment the present in- 
vention there is further provided a set of femur fixtures 
according to the invention with the f rusto-conical proxi- 
mal section and the proximal cylindrical section of each 
fixture in the set having different dimensions, whereby 
the fixture in the set having the f rusto-conical and cy- 
lindrical sections of correct size for abutting the cor- 
tex of the femur neck of a patient can be selected for 
use in that patient. 

According to a preferred embodiment of the inven- 
tion, there is further provided a set where the frusto- 
conical proximal section and the proximal cylindrical 
section of each fixture in the set have different dimen- 
sions, while the dimension of the distal cylindrical sec- 
tion is essentially the same for all fixtures in the set. 
Thereby, the fixture in the set having the f rusto-conical 
and cylindrical sections of correct size for abutting the 
cortex of the femur neck of a particular patient can be 
selected for use in that patient. 

An exemplary embodiment of the invention will now be 
described with reference to the accompanying Figures of 
drawings . 

Brief Description of the Accompanying Figures of Drawings 

Fi 9 • 1 is a perspective view of a femur fixture for 
a hip- joint prosthesis in accordance with an embodiment 
of the invention, 

Fig. 2 is an opposite perspective view of the femur 
fixture shown in Fig. 1, 

Fig. 3 is a longitudinal side view of the femur fix- 
ture, 

Fig. 4 is a longitudinal sectional view of the femur 
fixture, 
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Fig. 5 is an enlarged fragmentary sectional view 
showing the tapered proximal section and the head of the 
femur fixture, 

Fig. 6 is a bottom view of the femur fixture, 
5 Fig. 7 is a fragmentary sectional view of the collum 

of the human femur, with a cavity formed therein for re- 
ception of the femur fixture, and 

Fig. 8 is a fragmentary sectional view of the collum 
of the human femur, with the femur fixture inserted 
10 therein. 

Description of Exemplary Embodiment 

With reference to Figs 1-8, there is shown an 
integrally formed femur fixture 1 for a hip-joint pros- 

15 , thesis preferably made from commercially pure titanium 

and consisting of (i) an intraosseous anchoring section 3 
of circular cross- section, and (ii) a head section 5. The 
anchoring section 3 is intended for insertion laterally 
into a cavity 30 of complementary profile (Fig. 7) , said 

20 cavity 30 being drilled into the neck of a femur through 
a resected section 33 made by resection of the head of 
. the femur. The head section 5 of the fixture, which will 
protrude from the resected section 33 when the intraosse- 
ous anchoring section 3 is located in the cavity 3 0 

25 (Fig. 8), is arranged for supporting a ball 25 of the 

hip- joint prosthesis which interacts with the anatomical 
acetabular cavity or an acetabular part of the hip- joint 
prosthesis where a total hip- joint prosthesis is re- 
quired. 

30 As can be seen in Figs 1-3, the intraosseous anchor- 

ing section 3 has proximal and distal cylindrical sec- 
tions 11, 13 of different outer diameter, with the diame- 
ter of the proximal cylindrical section 11 being greater 
than that of the distal cylindrical section 13 . The in- 

35 traosseous anchoring section 3 further has a tapered ter- 
minal distal section 12, contiguous with the distal cy- 
lindrical section 13, a f rusto-conical connecting section 
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15 connecting the proximal cylindrical section 11 to the 
distal cylindrical section 13, and a frusto-conical 
proximal section 18 connecting the proximal cylindrical 
section 11 to the head section 5. 
5 The proximal cylindrical section 11 presents a 

screw-threaded outer surface for screwing into an outer 
bone cavity section 32 of said cavity. The distal cylin- 
drical section 13 also presents a screw-threaded outer 
surface, for screwing into a narrow drilled hole 31, 
which is coaxial with said outer cavity section 32 . The 
screw-threads of the proximal cylindrical section 11 have 
the same pitch and height as those of the distal cylin- 
drical section 13. 

The major diameters of the screw threads on the 
15 proximal and distal cylindrical sections 11, 13 are sized 
to be greater than the inner diameter of complementary 
cylindrical sections of the outer cavity section 32 and 
the drilled hole 31 provided in the cavity 3 0 of the fe- 
mur neck (See Fig. 7) . Accordingly, the intraosseous an- 
20 choring section 3 is able to be anchored in the cavity 3 0 
by screwing of the femur fixture 1 into the cavity 30, 
with the screw threads on the proximal and distal cylin- 
drical sections 11, 13 threading into the bone tissue in 
the boundary wall of the cavity 30. 
25 As seen in Fig. 8, the diameter of the proximal cy- 

lindrical section 11 is in fact sized such that the 
threads thereon register in the peripheral layer of cor- 
tical bone 34 in the femur neck, as outlined in 
W093/ 16663 and W097/25939. The threads on the proximal 
3 0 cylindrical section 11 are thus secured in the stronger 
cortical bone 34 as opposed to the spongier cancellous 
bone 35, thereby giving the femur fixture 1 greater fixa- 
tion in the femur neck. Due to the fact that the femur 
dimensions can vary from patient to patient, the diameter 
35 of the proximal cylindrical section can vary in the range 
from approximately 16-2 6 mm (cf . Figs 3 and 8) . 
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As illustrated in Fig. 8, the axial length of the 
intraosseous anchoring section 3 is such that in the an- 
chored position of the intraosseous anchoring section 3, 
the distal end 12 thereof projects through the lateral 
cortex 3 4 of the femur. 

With reference to Figs 3-5, the frusto-conical 
proximal section 18 also has threads thereon. The height 
of these threads is 0.2 mm (so-called microthreads) which 
is less than that of the threads on the proximal and dis- 
tal cylindrical sections 11, 13. Further, the frusto- 
conical proximal section 18 is sized so that the micro- 
threads engage with the cortex 34 of the ' femur neck at 
the resected surface. In the embodiment described herein, 
the frusto-conical terminal proximal section 18 has a 
flank angle of approximately 12°, and an axial extent of 
approximately 8 mm. 

The distal diameter of the proximal section 18 is 
adapted to the diameter of the neighbouring proximal cy- 
lindrical section 11, such that there are no sharp edges 
in the transition area between the frusto-conical proxi- 
mal section 18 and the proximal cylindrical section 11. 
Consequently, the proximal diameter of the frusto-conical 
proximal section 18 is in the range of approximately 20- 
30 mm. 

The diameter of the distal cylindrical section 13 
does not have to be varied in dependence of the femur di- 
mensions of the patient. The diameter of the distal cy- 
lindrical section 13 is approximately 11 mm, or within 
the range of 10-12 mm. 

The frusto-conical connecting section 15 intercon- 
nects the proximal and distal cylindrical sections 11, 13 
to one another. In this embodiment, the diameters at the 
respective end of the connecting section 15 correspond to 
the diameters of the proximal and distal cylindrical sec- 
tions 11, 13, respectively. In other words, the distal 
end of the connecting section 15 has essentially the same 
diameter as the distal cylindrical section 13, and the 
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proximal end of the connecting section 15 has essentially 
the same diameter as the proximal cylindrical section 11. 

As a result of the fact that the diameter of the 
proximal cylindrical section 11 can be varied between 
5 different femur fixtures, while the diameter of the dis- 
tal cylindrical section 13 is not varied, the dimensions 
of the connecting section will be varied in accordance 
with the varying difference in diameter between the 
proximal cylindrical section 11 and the distal cylindri- 
10 cal section 13. Since the axial extent of the connecting 
section is kept relatively short, i.e. within the range 
of approximately 7.5-10.5 mm, the flank angle of the con- 
necting section can vary from approximately 20° for the 
narrowest fixture alternative, up to approximately 37° 
15 for the widest fixture alternative. 

In the herein described embodiment of the invention, 
the surface of the f rusto-conical connecting section 15 
is provided with a grit -blasted surface for promoting the 
osseointegration between the surface and the surrounding 
2 0 cancellous bone tissue. The surface could also, or alter- 
natively, be provided with a screw thread profile for 
promoting said osseointegration and improve the anchorage 
of the femur fixture 1 . As a further alternative, the 
frusto-conical connecting section 15 may be left smooth, 
25 even polished. 

As can be seen in figs 2 and 3, bridging the bound- 
ary between the proximal cylindrical section 11 and the 
frusto-conical connecting section 15 are a series of 
equi-spaced, circumf erent ial ly- arranged , sharp-edged cut- 
30 ting recesses or notches 14 for self-tapping into a pre- 
cut outer bone cavity section 32. The cutting recesses 14 
each communicate with a channel 16 in the proximal cylin- 
drical section 11 for autologous transplantation of the 
bone cut by the cutting recesses 14 as the femur fixture 
35 1 is screwed into the bore in the femur neck, as detailed 
in W097/25939. 
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Further, bridging the boundary between the distal 
cylindrical section 13 and the tapered terminal distal 
section 12 are also a series of short, sharp-edged cir- 
cumferentially-arranged cutting recesses 17 for the dis- 
tal cylindrical section 13 to be self -tapped into said 
drilled, relatively narrow hole 31. 

With reference to Figs 1, 7 and 8, the head section 
5 of the femur fixture 1 has a collar section 20 and a 
tapered mounting section 23 for the ball component 25 of 
the hip- joint prosthesis to be mounted on. The mounting 
section 23 is provided with a recess 24 for reception of 
the ball component 25. The collar section 20 delimits the 
insertion of the intraosseous anchoring section 3 into 
the bore in the femur neck by abutting with the resected 
femur section 33 adjacent the opening to the cavity 30. 
As can be seen in Fig. 5, the distal surface 21 (Fig. 5) 
is inclined inwardly for mating with a correspondingly 
inclined bone surface the resected femur section 3 3 
(Fig. 7) . The angle of inclination in the embodiment 
herein described is approximately 15° . Further, as seen 
in Fig.. 6, for improved anchorage and osseointegration, 
the distal surface 21 of the collar section 20 is pro- 
vided with radially spaced, circumferential beads 22, 
said beads having a height of approximately 0.3 mm. 

The surgical procedures described in W093/16663 and 
W097/25939 for implanting the femur fixtures disclosed 
therein can also be adapted for implantation of the femur 
fixture 1 and as such are incorporated herein by refer- 
ence . 

The anchorage of the femur fixture 1 is primarily 
reliant on the registration of the threads in the bone of 
the femur, principally the registration of the threads on 
the proximal cylindrical section 11 in the cortex 34 of 
the femur neck and the registration of the threads on the 
distal cylindrical section 13 in the lateral cortex 34 of 
the femur. This is in distinction to femur fixtures which 
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rely on a thrust plate mechanism for their fixation, for 
example as in GB-A-2033755 . 

The femur fixture 1 herein described with reference 
to the accompanying figures can be varied in numerous 
5 ways within the scope of the invention. For instance, the 
femur fixture 1 could be in the form of an assembly in 
which the component parts are assembled (i) for insertion 
thereof laterally into the bore as a one-piece structure, 
as disclosed in W093/16663, or (ii) by connecting the 
10 parts together in the bore, as disclosed in WO93/01769. 
The femur fixture 1 could also be made from any biocom- 
patible material of strength sufficient to withstand the 
loads imposed upon it in situ. 

It will be appreciated that the invention has been 
.15 described with reference to an exemplary embodiment and 
that the invention can be varied in many different ways 
within the scope of the appended claims. For instance, 
the implant is not confined to use as a femur fixture for 
a hip- joint prosthesis. As an example, the implant could 
20 take the form of a bone fixation screw. It will further 
be appreciated that the use in the appended claims of 
reference numerals from the Figures of drawings is for 
the purposes of illustration and not to be construed as • 
having a limiting effect on the claims. 



